Signal transduction events in human basophils. A comparative study of the role of protein kinase C in basophils activated by anti-IgE antibody and formyl-methionyl-leucyl-phenylalanine.
We have compared the transmembrane signals generated in human basophils by two distinct stimuli, anti-IgE antibody and FMLP (f-met peptide). Although both stimuli resulted in the activation of protein kinase C (PKC) and an increase in intracellular free calcium, there were substantial differences between the two which suggested that distinct signal transduction mechanisms were operating. We have confirmed an earlier observation that the cross-linking of IgE led to an increase in membrane PKC activity with no apparent concomitant loss of cytosolic PKC and established that in contrast, the univalent stimulus, f-met peptide, resulted in the canonical translocation of cytosolic PKC to the membrane. Furthermore, unlike anti-IgE-stimulated basophils, there was no clear relationship between the increase in PKC activity and the subsequent release of histamine. Two PKC inhibitors, staurosporine (0.1 to 1 nM) and sphingosine (25 to 50 microM), inhibited anti-IgE induced release, yet, potentiated the release of mediators after a challenge with 1 microM f-met peptide. Both stimuli led to an increase in the intracellular Ca2+ levels that correlated well with the release of histamine, however, the anti-IgE-induced responses were typically only 50% of those required to give equivalent histamine release when f-met peptide initiated release. Pharmacologic evidence suggested that the up-regulation of PKC was required for a full IgE-mediated Ca2+ response and that PKC contributed to the elevated Ca2+ levels that persist for up to 15 min after the addition of anti-IgE. In contrast, the PKC inhibitor, staurosporine, did not affect the initial increase in Ca2+ after the addition of f-met peptide but reduced the rate at which Ca2+ was removed from the cytosol. Experiments with the phorbol ester, PMA, suggested that substantial degranulation can occur in the absence of any increase in intracellular Ca2+. The addition of 10 ng/ml PMA 10 min before the addition of f-met peptide did not affect the magnitude of the initial Ca2+ transient but increased the rate at which Ca2+ levels returned to a stable baseline. Similar pretreatment with PMA almost completely abolished the anti-IgE antibody-induced Ca2+ response. These experiments, together with other previous data, suggest that the activation of PKC is a prodegranulatory component of the IgE-mediated signal transduction pathway, yet serves principally to modulate the Ca2+ signal when f-met peptide initiates release.